Introduction
Recent studies of plastic deformation using high--resolution experimental techniques, in particular the acoustic emission (AE), proved an avalanche-like character of plastic processes, which is reected in critical--type power-law statistical distributions of the measured variables. The power-law statistics was found for different mechanisms of plasticity: during macroscopically smooth plastic ow of pure materials controlled by the dislocation glide [1, 2] , under conditions of macroscopic plastic instability caused by interaction of dislocations with solute atoms the PortevinLe Chatelier (PLC) eect [3] , or during mechanical twinning [1] . These observations imply an intrinsically intermittent and scale--invariant mechanism of plasticity on a mesoscopic scale which is associated with the collective motion of crystal defects and manifests itself through the concomitant AE. Moreover, similar values of the power-law exponents found for dislocation glide and twinning in single crystals of various materials, including ice and a number of metals, have led to a hypothesis of universality of the corresponding scaling laws. At the same time, the exponents determined for polycrystalline ice dier from this unique value [4] . Considerably dierent power-law indices are found for the PLC eect [3] . These observations bring up a question of reliability of such data. Indeed, the apparent values of the critical exponents may dier from their true values for several reasons [5, 6] . Particularly, the avalanches may either closely follow each other or * corresponding author; e-mail: ivan.shashkov@univ-lorrain.fr occur almost simultaneously in dierent locations in the sample, and be recorded as a single event. It is not clear a priori how such overlap of individual events would aect the results of the statistical analysis. The other sources of errors stem from insucient resolution of the individual events against noise, acoustic echo, and so on. All these factors are aected by the criteria utilized to identify the events within the acoustic signal. Up to now, the sensitivity of the apparent statistics to these criteria has not been veried experimentally, although the problem is general and concerns a vast range of dynamical systems of dierent nature which are characterized by depinning transitions and avalanche-like behavior [5] .
In the present paper, the eect of the parameters of individualization of acoustic events on their statistics is examined using various materials the plastic deformation of which is accompanied by strong acoustic activity and controlled by dierent microscopic mechanisms: a combination of twinning and dislocation glide in hexagonal Mg alloys and the PLC eect in face-centered cubic AlMg alloys.
Experimental technique and data processing
Several materials were examined in the tests: The sensitivity of the data stream measurements occurred to be insucient for careful analysis of the data obtained for AlMg samples. In this case, a Physical Acoustics LOCAN 320 system was utilized, which did not provide data stream but recorded series of acoustic events using preset parameters. In these tests, U 0 was set at 27 dB the value corresponding to the noise level for the free-running deforming machine and the eect of changing the HDT and HLT by a factor of ten was tested at dierent strain rates.
Usually, the peak amplitude A of the acoustic events, which is believed to reect the magnitude of the corresponding strain-rate bursts, is studied by the statistical analysis [13] . In Ref. [9] , it was argued that the distributions of the squared amplitude A 2 reect the statistics of the energy dissipated by viscoplastic deformation during an event. This approach was adopted in subsequent works (e.g., [3] ) and will be used in what follows.
Experimental results and discussion
During the last decade, the AE accompanying the plastic deformation of Mg and Al alloys was studied in detail. It has been shown to depend on the microscopic mechanisms of plasticity, the type of loading, the specimen geometry, the deformation stage, the strain rate, and temperature (e.g., [10, 11] ). In spite of this diversity, the investigation performed in the present study revealed a For all samples, and similarly to other materials, high nonstationary AE activity is observed at small strains, in the region of the elastoplastic transition. It further decreases and displays roughly stationary behavior, which allows performing the statistical analysis in a steady--state range. Figure 1 presents an example of an acoustic signal recorded during tension of a specimen of the Mg0.35%Zr alloy for which the AE is known to be essentially governed by twinning [11] .
The conformity of the statistics for the events which are either extracted from the continuously recorded signal or detected by the equipment using preset parameters was rst veried as illustrated in Fig. 2 . In this test, the threshold U 0 was chosen to be equal to 16.48 mV in the former case of the continuously measured signal, which corresponds to the logarithmic threshold of 45 dB (1) or detected during the test using preset parameters (2) . Data for the same sample as in Fig. 1 . Using families of such curves, the dependences of α on U 0 , HDT, and HLT were traced in large ranges of variation of each parameter, as illustrated in Fig. 4 . HDT, a threshold value can be found above where its inuence is insignicant.
Another interesting observation is that whereas two of the three kinds of samples display close α-values, the curve obtained for the material with the largest grain size goes separately. In spite of this quantitative dierence, all the curves have the same shape described above.
Thus, although the dierent power law indicates a dierent specic structure of the AE signal in Mg0.04%Zr, a similar eect of U 0 is found. Such robustness testies that the quantitative dierence between the materials with dierent microstructure is not due to artifacts of the AE method but reects physically sound changes in the correlation of the deformation processes (see, e.g., [11] ).
The companion Fig. 4b represents the eect of HDT for the same tests and for two U 0 -levels: one selected just above the range of the sharp α(U 0 )-dependence (17 mV) and another taken in the far saturation region (67 mV).
It can be recognized that the eect of HDT is weak in both cases and almost negligible for U 0 = 17 mV. Some variation of α in a narrow range of small HDT values can be detected for U 0 = 67 mV and is most likely due to the statistics depletion. As a whole, the analysis is quite robust against HDT variation. As far as the HLT More specically, almost no eect was discerned when HDT and HLT were varied. Somewhat stronger, albeit a weak eect is observed in a wide range of the voltage threshold U 0 . The only case when a relatively strong inuence on the power-law is found corresponds to a narrow range of the lowest U 0 values and is most likely due to aggregation of successive AE events.
